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order to obtain the best post-thaw sperm characteristics.
45
It is important to note that the first step in the sperm cryopreservation is the 
100

Semen collection
101
All experiments were carried out during breeding season, from September to December.
102
For each male, the collection of ejaculates was performed using AV and EE, both on the with Fraction B containing glycerol at 5 ºC and the diluted ejaculates were divided into 169 4 aliquots and maintained at 5 ºC for 0, 1, 2 and 3 h (equilibration time), respectively.
170
After equilibration time, samples were loaded into 0.25 mL plastic straws and frozen 171 over nitrogen vapours as described in Experiment 1. Sperm samples were frozen at a 172 final concentration of 100-200 × 10 6 spermatozoa/mL.
173
Thawed semen evaluation
174
Thawing was performed by placing the straws in a water bath at 37 ºC for 30 sec, and 175 then emptying the content into dry tubes and incubating for 5 min at the same 176 temperature.
177
For thawed sperm samples, samples were fixed in buffered 2% glutaraldehyde solution to assess NAR by observing spermatozoa using phase-contrast microscopy (400×).
179
Motility was evaluated by Computer Assisted Semen Analysis (CASA) using the Sperm considered statistically significant when P ≤ 0.05.
258
The mixed effects models used in the analyses were the following: found between control samples and EE samples cooled slowly (Tables 2 and 3 ). There 299 were no differences (P > 0.05) for the most sperm parameters for EE samples cooled 300 slowly or fast except for TM with higher values (P > 0.05) for those processed slowly In relation to the temperature of glycerol addition, control samples showed 303 higher TM in relation to those collected by EE (P ≤ 0.05). No differences (P > 0.05) 304 between both temperatures of glycerol addition were found on sperm quality after 305 thawing in samples obtained by EE.
Results
279
Sperm characteristics for ejaculates obtained by AV and EE
306
The interaction glycerol temperature × cooling rate was no significant (P > 307 0.05). In relation to cooling rate, our results suggested that slow cooling was better and who reported no effect of the glycerolization temperature. The fertility assessed by IVF for those samples collected by EE and 393 cryopreserved with the best protocol was higher than for AV samples, although the 394 motility values were higher for the latter. Although this fact seems surprising, we have 395 to consider that spermatozoa were selected by means of density gradients for using them 396 in IVF test. Jiménez-Rabadán et al. [15] showed that sperm quality of thawed semen In conclusion, the protocol which renders best sperm quality after Table 3 . Effect of concentration of egg yolk, cooling rate, temperature of glycerol addition and equilibration time on sperm parameters evaluated by flow cytometry after thawing in cryopreserved Blanca-Celtibérica buck ejaculates obtained by EE. Data are means ± SEM. Different superscripts differ significantly (P ≤ 0.05). Control: samples collected by AV (artificial vagina) and frozen by standard cryopreservation protocol: 20% egg yolk, slow cooling to 5 ºC, glycerol addition at 5 ºC and equilibration time for 2 h; EE: samples collected by electroejaculation and frozen with 20% egg yolk, slow cooling to 5 ºC, glycerol addition at 5 ºC and equilibration time for 3h. 
In vitro fertilization test
